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(57) Abstract 

Used batteries are placed in an inlet pocket (4) and are 
then carried around within pockets in a rotating drum (5) 
past a sensing head (7), an acceptance port (8) and a discard 
outlet (10). If the sensing head (7) registers the presence of an 
acceptable battery a flap is opened to allow the battery to fall 
into the acceptance port (8). Otherwise it is carried round 
and rejected through the discard outlet (10). Furthermore 
batteries will only be accepted if coins or tokens of a re- 
quired value have been put into a coin receipt unit (3). A con- 
trol unit (17) receives information from the sensing head (7) 
and unit (3) to control access to the acceptance port (8). Ac- 
ceptable used batteries then fall into a storage unit (9) and ul- 
timately pass through a charging unit (39) where the batteries 
are subjected to a recharging process. Recharged batteries 
are stored in a storage region (25) and are dispensed through 
an outlet chute (26) to an outlet hopper (27) when the control 
unit (17) registers receipt of a used battery and the correct 
payment through the coin receipt unit (3). 
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" Improvements relating to vending machines " 

This invention is concerned with the sale of dry 
cell batteries used for a variety of domestic and other 
purposes. Most batteries of this type are used until 
their power falls below a useful level whereupon the 
5 battery is thrown away. • It is possible to obtain 

rechargeable batteries but for most domestic users the . 
cost of a recharging unit is high, and would normally 
only be considered by a person using large quantities 
of dry cell batteries. 
10 It is an object of this invention to provide means 

whereby batteries may readily be recharged at low cost, 
thus enabling rechargeable batteries to become more 
acceptable. 

According to the present invention there is provided, 
1 5 from one aspect a battery vending machine having an 
input for receipt of a used battery and including a 
battery identification unit to check for acceptable 
batteries when inserted, a charging unit for recharging 
the battery to a predetermined high charge level, and 
20 a battery dispensing unit for dispensing another 

charged battery from the machine upon receipt of an 
acceptable used battery and upon receipt of an activating 
signal from a control unit, the charging unit output 
being connected to deliver recharged batteries to the 
25 input of the battery dispensing unit. 
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The provision of such a vending machine means that 

■ 

a large number of people can have access to the same 
machine for charging their own batteries and thus do 
not have to invest in the high cost of having their 
5 own individual charging unit. The control unit can 
be designed to produce the activating signal upon 
rece ipt of a coded input signal or the insertion of suit- 
able coins? cards or tokens. If it is coin operated then 
the user will in effect be recharging his battery for 

10 a small fee which will certainly be much less than the 
cost of purchasing a new battery. In certain instances 
it may be desirable to provide a battery recharging 
device for use, for example, by a number of employees 
of a company who use a large number of batteries. In 

15 this case payment for recharging may not be necessary 
so that the dispensing of recharged batteries to 
replace used batteries can be initiated by keying in 
a coded input signal or inserting.* a suitable token. 

It is preferred that the identification unit should 

20 be effective to check the size or type of battery or 
for possible physical damage to the battery and to 
reject any non-standard battery. The machine will 
therefore only accept batteries of the type which it 
is capable of recharging and which are in an acceptable 

25 physical shape. The identification unit could also be 
effective to check the age or number of previous 
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recharging operations applied to the battery and to _ 
accept any battery falling within predetermined limits 
for transmission to the charging unit whilst any" 
batteries falling outside the limits would be 

5 transferred to a reject store. This would ensure that 
a battery which is approaching" the end of its useful 
life is not passed through the machine and dispensed 
at a later time. New batteries sold could for example 
- carry coded information which will be modified at 

0 suitable intervals, so that the machine would know 
the approximate age of. a battery from its code. 

The charging unit will ideally incorporate a 
discharging section for discharging an accepted battery 
to a predetermined low charge level before recharging 

5 commences. Charging could be achieved by causing 

cyclic recharging of the battery with a short discharge 
period during which the state of the battery is checked, 
until a required charging level is reached. The state 
of charge of a battery can be checked during discharging 

0 of a battery and this arrangement ensures that a proper 
reading is obtained. It is envisaged however that each 
battery will be subjected to a continuous charge over a 
predetermined period of time suitable for that battery. 
The machine will advantageously incorporate a 
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storage compartment for holding batteries between., 
transfer from the charging unit to the dispensing 
unit. The dispensing unit itself will preferably be 
effective to dispense a battery of the type as 
5 determined by the identification unit or by an input 
to the control unit, so that the machine is capable 
of accepting and dispensing batteries of various types. 

The machine will ideally include a display unit 
for indicating acceptance of a battery and requirements 
10 for activation of the control unit. The display unit 
could be designed to indicate also the reason for 
rejection of any unacceptable batteries. 

In the preferred arrangement the machine will be 
constructed to cause batteries to pass therethrough 
1.5 by gravity feed. Ideally the charging unit will be 
incorporated as part of a vertically disposed rack 
through which the batteries will pass, flanges projecting 
alternately from the inner faces of the side walls of 
the rack defining a serpentine path for the batteries. 
20 Releasable gates can be provided within the rack 

to hold batteries at desired locations within the rack 
for required periods of time. Preferably there will be 
an array of identical racks positioned side by side 
and means for feeding batteries to the racks in sequence 
25 so as to ensure an even supply to the racks. In this 
case the means for supplying batteries to the racks 
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can comprise a sloping supply channel incorporating 

■ 

gates which will be raised by control means as required 
to allow batteries to fall into the racks in sequence. 
The floor of the sloping supply channel will ideally 
5 be of undulating form in the direction of travel so 

as to control the alignment of the batteries as they pass 
down the supply channel. If the side walls of the 
supply channel have portions angled away from near, 
the base of the supply channel, this will reduce the 

10 possibility of projecting battery terminals causing 
misalignment of the battery. 

The input for receipt of a used battery preferably 
comprises a pocket with a closable door. The machine 
may include a rotary member with pockets for receipt 

15 of batteries for transferring the batteries from the 
input, past the identification unit and. to an inlet 
to the charging unit or to a discard outlet. 
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The invention may be performed in various ways and " 
a preferred embodiment thereof will now be described with, 
reference to the accompanying drawings, in which :- 

Figure 1 is a diagrammatic illustration of various 
5 internal features of a battery vending machine of this 
invention; 

Figure 2 is a detailed side view of a battery 
receipt unit of the machine; 

Figure 3 is a detailed side view of a battery storage 
10 and charging unit of the machine; 

Figure 4 is an illustration of a battery track 
constituting part of an inlet to the storage unit of 
Figure 3 ; and 

Figure 5 illustrates a detail of the battery 
15 storage unit of Figure 3. 

The battery vending machine of Figure 1 is 
incorporated in a cabinet 1 provided with a control 
and display panel 2 and a coin receipt unit 3 . Used 
batteries are placed in a pocket 4 . A drum 5 is then 
20 rotated under control of a unit 6 driving a stepper 
motor for the drum 5 so that batteries in the pocket 4 
are sequentially received in pockets in the drum 5 and 
are carried around firstly past a sensing head 7 then 
to an acceptance port 8 to a storage unit 9 for accept- 
25 able batteries or to a discard outlet 10 for unaccept- 
able batteries. This part of the apparatus can be seen 
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in more detail in Figure 2, where the drum- 5 is showivas 
having four pockets 11,-12, 13, 14 spaced, in a clockwise 
direction, at angles of 72° subtended from the axis of the 
drum 5. However, the angular displacement between the 
5 pockets 14 and 11 is 144°. The drum 5 is shown in Figure 2 
in its initial position where a continuous surface of the 
drum 5 is positioned against an entry opening 15 to the 
inlet pocket 4 . Up to four batteries can be placed in the 
■ entry pocket 4 and upon closure of a cover 16 the unit 6 
10 is enabled by a signal from a control unit 17 (Figure 1) 
to cause the drum 5 to be stepped round by increments of 
72°. The pocket 14 will then be aligned with the entry 
opening 15 and will rest there a while to allow a battery 
18 to enter the pocket 14. Further batteries situated 
15 within the entry pocket 4 can be received by the drum 

pockets 13, 12 and 1 1 as the drum is stepped around. As 
each drum pocket passes the sensing head 7 the battery 
will be scanned to check for acceptability. In this 
instance acceptable batteries 18 will carry a band of 
20 material which is sensitive to infra-red radiation, the 
band being carried at a predetermined end of the battery 
on its curved surface. If the sensing head 7 recognises 
the band in the correct position then the control unit 17 
will cause a pivoted flap 20 to open downwardly into the 
25 acceptance port 8 on the next stepped rotation thus enabl- 
ing the battery 18 to fall into the port 8 upon the 
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next incremental rotation of the drum 5. If a suitable" 

signal is not received by the control unit 17 from the 
sensing head 7 the flap 20 will not be opened and so 
the battery will ultimately be moved past the acceptance 
5 port 8 until it reaches the discard outlet 10. The 
weight of the battery will be sufficient to move a flap 
21 into an open position against a light spring bias 
so that the battery falls into a reject bin* 22. Once 
the drum 5 has started to rotate the cover 16 will be 

10 locked in a closed position until the drum has completed 
a full sequence back to the start position illustrated in 
Figure 2 . The cover 1 6 can then be opened again to 
insert more batteries or to reinsert batteries which 
have dropped into the reject bin 2-2 if the sole reason 

15 for rejection was that the battery was incorrectly 

orientated. Batteries passing through the machine must 
be positioned with their positive and negative poles in 
a predetermined orientation. 

The control unit 17 also receives signals from 

20 circuitry 23 (Figure 1) associated with the control 
panel 2 and the coin receiving mechanism 3 (accepted 
coins fall into a collection hopper 24) . When the 
control unit 17 registers the fact that one or more 
acceptable batteries have been received and have 

25 passed through the acceptance port 8 and that sufficient 
coins for . a transaction have previously been received by 
the receiving 
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mechanism 3, an equivalent quantity of batteries within 
a storage part 25 will be released into an outlet chute 26 
to be- dispensed to an outlet hopper 27 in a manner to be 
described in greater detail hereinafter. The control 
5 panel and display unit 2 can display information 

relating to a transaction, such as the amount of money 
inserted, the number of batteries accepted and, possibly, 
reasons for rejection of unacceptable batteries. The 
equipment will be designed to return any unused coins, 

10 such as for rejected batteries. 

Turning now to Figure 3 of the drawings, this shows 
a unit which stores batteries received through the 
acceptance port 8. These batteries are fed into a 
supply channel 28 having a sloping floor 29 of the 

15 form as illustrated in Figure 4. This comprises a 

stepped, but downardly angled, track 30. The side walls 
31 of the supply channel 28 incorporate angled portions 
32. As a battery rolls down the track 30 its momentum is 
controlled as it runs up and down the steps of the track 

20 and the battery tends to be repositioned into each valley 
of the track 30 so as to adjust for any tendency of the 
battery to twist out of line. The angled steps 30 on 
the side walls 31 also tend to reposition the battery 
centrally between the walls 31 should the battery start 

25 to ride up one of the walls. It will be . appreciated 
that if the battery was able to turn so that the axis 
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of the battery was pointing down the sloping floor 29 
it could come to a halt and/or jam other parts of the 
mechanism, - 

The track 30 is divided into separate sections each 
5 of which can act as a flap 33 by pivoting about a pivot 
point 34. When a flap 33 is raised (by operation of a 
solenoid controlled by the control circuit 17) it will 
open an entry port 35 to a respective one of a series 
of four stacks 36. The flaps 33 will be opened in 
10 sequence so that the four stacks are filled sequentially 
over a period of time as batteries are fed in through 
the acceptance port 8. 

Each stack 36 has a pair of opposed walls 37 from 
which project, in a staggered configuration, abutments 
15 38. These project by an amount substantially equal to 
the diameter of one battery and the distance between 
a free end of each abutment and the opposed wall is 
slightly greater than one battery diameter. The distance 
between one abutment and that above or below it is 
20 slightly more than two battery diameters. Thus an article 
following a serpentine path under gravity through a stack 
only falls through about two battery diameters, at most. 

In an intermediate region of the apparatus there 
is provided a charging region shown generally as 39 in 
25 which a batch of four batteries in each stack are charged 
by passing a current to electrodes which contact 
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the two ends of each of the four batteries of each batch. 
Entry to the charging region is governed by a plunger 40 

which, when extended, prevents a battery from dropping 
through into the charging region. A similar plunger 41 
5 governs the release of batteries from the charging region. 
Photocells (not shown) detect the passage of batteries 
into the charging regions and the control means will 
allow the electrodes to advance onto the batteries only 
when all four spaces are filled. After a desired time 
10 the electrodes are withdrawn and the batteries are 
• allowed to pass into the storage region 25. A new 
batch of batteries is then allowed into each charging 
region from the inlet regions 42 by operation of the 
plunger 40. 

15 The charging region 39 is supplied from charging 

circuits 43 (Figure 1). The charging circuitry supplies 
constant current to each of the batteries in the 
charging region. The charging circuitry 43 will 
also control movement of side plates of the charging 

20 region 39 to cause the electrodes to press against 

the positive and negative terminals of the batteries. 
A further feature of the charging circuit 43 is that 
it will check whether a battery is charged fully 
over the charging cycle (which may be from fifty minutes 

25 to five hours, .depending on the size of the battery 
being charged) and will pass a signal to the control 
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circuit 17 for any battery which does not charge 
properly. The control circuit 17 will keep a count 
of the number of batteries which pass into the outlet 
chute 26. and when the failed battery enters the outlet 
5 chute 26 a flap 44 will be opened to cause that 

battery to fall into a reject container 45. Charged 
batteries are' stored within the storage region 25 
until the control circuit 17 registers that a battery 
should be dispensed to the outlet hopper 27 whereupon 
10 it will cause a gate member 46 (Figure 3) to operate 
to allow one battery to fall out into the chute 26 . 
A power supply unit 19 (Figure 1) for the various 
operating circuits of the machine is housed in the base 
of the cabinet 1 . 
15 As the batteries fall through the battery storage 

and charge unit 9 there is a possibility of damage 
occurring to the batteries, particularly for the larger 
batteries which require a greater space between the 
abutments 38. To guard against this the side walls 37 
20 and the abutments 38 of the stacks .36 may be lined 

with an insert 47 (Figure 5) . This insert 47 will be 
moulded or extruded from a suitable impact absorbing 
material. Linings of a similar material may be 
incorporated in other areas where batteries might be 
25 subjected to impact damage. 

It will be appreciated from examining the drawings 
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that control of the batteries throughout the machine .- 
is by gravity feed. Because of this it is desirable 
at various stages to control the movement of the 
battery- For example the flap 20 within the acceptance 
5 port 8 (Figures 2 and 3) is so formed that, when it is 
in its lower position, it will retain a battery 
18 which has fallen into the entry of the supply 
channel 28- The solenoid controlling movement of the 
' flap 20 will be held on for a short period of time (by 

10 the. control unit 17) so that the battery has time to 
come to rest and will not be subjected to spin as it 
starts to roll down the track 30 upon retraction of the 
flap 20. As previously explained the stepped track 30 
itself controls the way in which the battery runs 

15 down the sloping floor 29. The angled portions 32 of the 
side walls 31 also assist in this and additionally act 
to prevent any projecting battery terminals from 
touching the side walls which could otherwise cause 
misalignment. It is envisaged that the outlet chute 26 

t 

20 will additionally incorporate a stepped track of the 
form illustrated at 30 in Figure 4 so as to ensure 
that there is a controlled supply of batteries along 
the outlet chute 26 to the outlet hopper 27. 

The drawings essentially illustrate a single 

25 module comprising the battery receipt unit of Figure 2 
and the battery storage and charging unit of Figure 3. 
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It should be noted that there may be a series of ~- 
modules side by side, each being designed for batteries 
of varying types. The module as illustrated is designed 
for batteries of cylindrical form but with suitable 
5 modification a module could operate to receive and 

dispense batteries of rectangular rather than circular 
cross-section. These modules will be replaceable 
so as to change the configuration of a machine to . 
suit particular market conditions. In use each module 

10 will be connected in turn to the power supply unit 19 
and will go through a suitable sequence of operations 
if any used batteries have been installed within the 
relevant entry pocket 4 of the respective modules. 
The battery storage unit 9 of Figure 1 could 

15 incorporate a microswitch at the lower end of the 
supply channel 28 which will sense the presence of 
a battery and initiate an alarm condition indicating * 
that there has been some failure of one or more of 
the flaps 33. Another possible modification is to 

20 incorporate &n electrical probe to check the condition 
of a battery, when the battery reaches the. sensing head 
7. If this probe determines that the battery is 
incapable of being recharged then it can either ensure 
that that battery is passed round to the discard out- 

25 let 10 or the control circuit 17 could send control 
signals which would allow the batteiy to pass through 
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the acceptance port 8 but then run down the length of 
the supply channel 28 whereupon the battery will pass 
through an exit flap opened by the control circuit 17 
to fall down into the reject container 45. 
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CLAIMS * " 

1 . A battery vending machine having an input for 
receipt of a used battery characterised by a battery 
identification unit (7) to check for acceptable 
batteries when inserted, a charging unit (39, 43) for 

5 recharging the battery to a predetermined high charge 
level, and a battery dispensing unit (25,26) for dis- 
pensing another charged battery from the machine upon 
receipt of an acceptable used battery and upon receipt 
of an activating signal from a control unit (17), the 
10 charging unit output being connected to deliver recharged 
batteries to the input of the battery dispensing unit. 

2 . A battery vending machine according to claim 1 , 
further characterised in that the identification unit (7) 
is effective to check the size or type of battery or for 

15 possible physical damage to the battery and to reject 
any non-standard battery, and may additionally or 
alternatively be effective to check the age or number 
of previous recharging operations applied to the 
battery and to accept any battery falling within 

20 predetermined limits for transmission to the charging 

unit (39) and to transfer any batteries falling outside 
the limits to a reject store (45) . 

3. A battery vending machine according to claim 

1 or claim 2 further characterised in that the charging 



WO 85/03790 PCT/GB85/00074 



10 



-17- 



unit (39,43) incorporates a discharging section for 
discharging an accepted battery to a predetermined 
low charge level, before recharging commences and may 
additionally be designed to subject the battery to a 
5 continuous charge for a predetermined period of time 
or be designed to cause cyclic recharging of the 

* 

battery with a short discharge period during which 
the state of the battery will be checked, until a 
required charging level is reached. 

4. A battery vending machine according to any 
one of claims 1 to 3, further characterised in that the 
dispensing unit (25,26) is effective to dispense a 
battery of the type as determined by the identification 
unit (7) or by an input to the control unit (17*. 
15 5. A battery vending machine according to any 

one of claims 1 to 7, further characterised by a storage 
compartment (25) for holding batteries between transfer 
from the charging unit (39) to the dispensing unit (26) . 

6. A battery vending machine according to any 
20 one of claims 1 to 5, wherein the control unit (17) 

is designed to produce the activating signal upon 
receipt of a coded input signal or the insertion of 
suitable coins or tokens into the machine. 

7. A battery vending machine according to any 

25 one of claims 1 to 6, further characterised by a display 
unit (2) for indicating acceptance of a battery and 
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requiremerits for activation of the control unit, and r 
may additionally indicate the. reason for rejection of 
any unacceptable batteries. 

8. A battery vending machine according to any 
5 one of claims 1 to 7 constructed to cause batteries 

to pass therethrough by gravity feed. 

9. A battery vending machine according to 

* 

claim 8, wherein the charging unit (39) is incorporated 
as part of a vertically disposed rack (36) through which 
10 the batteries will pass, and wherein flanges (38) 

project alternately from the inner faces (37) of the 
side walls of the rack (36) so as to define a serpentine 
path for the batteries. 

10. A battery vending machine according to 
15 claim 9, further characterised in that releasable 

gates (40,41,46) are provided within the rack (36) 
to hold batteries at desired locations within the 
rack for required periods of time. 

11. A battery vending machine according to 

20 claim 9 or claim "10 including an array of identical 
racks (36) positioned side by side and means (33) 
for feeding batteries to the racks in sequence so 
as to ensure an even supply to the racks. 

12. A battery vending machine according to claim 
25 1 1 , further characterised in that means for feeding 

batteries to the racks comprises a sloping supply 
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channel (28) incorporating gates (33) which will be 
raised by control means as required to allow batteries 
to fall into the racks (36) in sequence, the floor (29) 
of the sloping supply channel (28) preferably being 
5 of undulating form in the direction of travel so as 
to control the alignment of the batteries as they 
pass down the supply channel, and the side walls of 
the supply channel preferably having portions (32) 
■ angled away from near the base of the supply channel 
10 (28). 

13. A battery vending machine according to any 
one of claims 1 to 12, further characterised in that 
the input for receipt of a used battery comprises a 
pocket (4) with a closable door (16) . 

15 14, a battery vending machine according to any 

one of claims 1 to 13 including a rotary member (5) 
with pockets (11,12,13,14) for receipt of batteries 
for transferring the batteries from the input (15), 
past the identification unit (7) and to an inlet (8) 

20 to the charging unit or to a discard outlet (10) . 
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